CryoEM structure at 9A resolution of an adenovirus vector targeted to hematopoietic cells.
We report a sub-nanometer resolution cryo-electron microscopy (cryoEM) structural analysis of an adenoviral vector, Ad35F, comprised of an adenovirus type 5 (Ad5) capsid pseudo-typed with an Ad35 fiber. This vector transduces human hematopoietic cells via association of its fiber protein with CD46, a member of the complement regulatory protein family. Major advances in data acquisition and image processing allowed a significant improvement in resolution compared to earlier structures. Analysis of the cryoEM density was enhanced by docking the crystal structures of both the hexon and penton base capsid proteins. CryoEM density was observed for hexon residues missing from the crystal structure that include hypervariable regions and the epitope of a neutralizing monoclonal antibody. Within the penton base, density was observed for the integrin-binding RGD loop missing from the crystal structure and for the flexible beta ribbon of the variable loop on the side of the penton base. The Ad35 fiber is flexible, consistent with the sequence insert in the third beta-spiral repeat. On the inner capsid surface density is revealed at the base of the hexons and below the penton base. A revised model is presented for protein IX within the virion. Well-defined density was assigned to a conserved domain in the N terminus of protein IX required for incorporation into the virion. For the C-terminal domain of protein IX two alternate conformations are proposed, either binding on the capsid surface or extending away from the capsid. This model is consistent with the tolerance of the C terminus for inserted ligands and its potential use in vector retargeting. This structural study increases our knowledge of Ad capsid assembly, antibody neutralization mechanisms, and may aid further improvements in gene delivery to important human cell types.